Trauma is defined as physical damage to the body as a result of mechanical, chemical, thermal, electrical, or other energy that exceeds the tolerance of the body. Although trauma is often thought of as a series of unavoidable accidents, in reality it is a disease with known risk factors. Like other diseases such as cancer and heart disease, trauma risk factors are modifiable and injuries can be avoided before their occurrence. There are three phases of injury: 1. Pre-injury 2. Injury 3. Post-injury
The problem of traumatic injury in the United States is enormous. In the United States, trauma (including unintentional injury, homicide, and suicide) was the third leading cause of death in 2007 after heart disease and malignant neoplasms for people of all ages; it was also the leading cause of death in children and in adults up to 44 years of age (see Figure 1 .1). In total, about one person will die every three minutes due to injury in the United States. As the majority of fatal injuries occur in the young, trauma is also responsible for more years of potential life lost than any other disease, accounting for 31.2% of years lost from all causes (see Figure 1 .2). The two leading causes of injury death are those due to vehicular injuries and those due to firearms, which together account for about half of fatal injuries (see Figure 1. 3). In addition to death, the problem of non-fatal injury is also staggering. In 2009 a total of 29,636,366 people in the United States suffered from non-fatal injuries requiring medical treatment. Of those, 2,161,199 required hospitalization or transfer to another facility. In the same year, an additional 2,003,585 people suffered from non-fatal violence-related injuries requiring medical treatment and 359,281 patients were either hospitalized or transferred. The ten leading causes of non-fatal injuries stratified by age in the United States in 2008 are listed in Figure 1 .4. In almost every age group the leading cause of non-fatal trauma admissions is falls.
The costs to society are tremendous and include: Emergency medical services (EMS) In-hospital medical care Rehabilitation Wage and productivity loss 
Funding for research
While there are well-funded research and prevention programs for chronic diseases like cancer, cardiovascular disease, and HIV/AIDS due to high public awareness, trauma is often viewed as the result of unavoidable accidents, and support for research or prevention programs is comparatively small. In 2010, the National Institutes of Health (NIH) appropriated $372 million for injury research. In the same year $5.8 billion was spent on cancer research, $2.1 billion on research for cardiovascular disease, and $3.1 billion on HIV/AIDS.
Prevention
Efforts of trauma prevention programs are often hampered by many factors, such as the decisions by motorcyclists and bicycle riders not to use helmets and the reluctance of employers and laborers to invest in safety devices for workplace/machinery safety. Regulations in the form of incentives, laws, or oversight are often required to increase compliance and improve trauma prevention. Unfortunately, special interest groups have commonly opposed seatbelt or helmet laws, as these are viewed as a restriction of freedom and 
individual rights. When laws to prevent injuries have been introduced, significant improvements in mortality have often been demonstrated.
As an example, the use of helmets by motorcycle riders reduces the risk of death by 37% and is 67% effective in preventing brain injuries. States with helmet laws have an 86% compliance rate in wearing helmets, while states without such laws have only a 55% rate of helmet use. All states that have introduced helmet laws have experienced significant decreases in motorcycle fatalities (see Table 1 .1).
The National Highway Traffic Safety Administration (NHTSA) estimates that threepoint safety belts in frontal positions are 45-60% effective in preventing fatalities in frontal collisions and 50-65% effective in preventing moderate-to-critical injuries. Despite this knowledge, the national rate of seatbelt usage is only 82%. States that have enacted primary seatbelt laws have increased seatbelt usage rates by an average of 14% over states without seatbelt laws. According to the NHTSA, nationally 250 additional lives could be saved per year and 6,400 serious injuries prevented for every one percentage-point increase in seatbelt use.
Mechanisms of injury
Transfer of energy occurs due to blunt and penetrating trauma according to Sir Isaac Newton's first law of motion, which states that "a body in motion will stay in motion unless acted upon by an outside force." Severity of injury is related to three factors: 1. Kinetic energy absorbed by the body (KE ¼ mass Â velocity 2 /2) 2. Direction the energy travels through the body. 3. Body structure density: solid (water dense) organs are more likely to rupture than hollow (air dense) organs. Bone and cartilage are more rigid and have greater density.
Falls
In the United States, falls are the most common cause of non-fatal injuries. In 2007, 8,035,635 non-fatal unintentional falls were reported, requiring 746,160 admissions or transfers to other facilities. In the same year, 22,631 patients suffered fatal injuries due to unintentional falls. Falls from a height, such as a ladder or a scaffold, are more common in the working age population. As the patient age increases, falls down stairs and falls from standing become more common. Falls are much more common and are more likely to be lethal in the elderly population. As an example, in those aged 65 and over, the mortality rate for unintentional falls in 2007 was 0.94% compared with 0.08% in those aged 35-44. The incidence of falls has been increasing, and given the widespread use of anticoagulants in the elderly, it is likely that the severity of injuries, even from ground level falls, will increase. Characteristics of the contact surface, position of the person upon landing, and change in velocity determine the injury severity. Landing on feet: full force is transmitted up the axial skeleton with injuries to the calcaneus, tibia, femoral neck, and spine. Intra-abdominal organs may be avulsed off their mesenteries or peritoneal attachments. Landing on back: energy is transferred over a larger area. Landing on head: severe head injury and cervical spine fractures.
Transportation-related injuries
Motor vehicle collisions are the leading cause of death due to injury (Figure 1.3 ). In addition, vehicular trauma fatalities rank third in terms of years of life lost (the number of remaining years that the person would be expected to live had they not died) behind only cancer and heart disease. In 2008, almost six million motor vehicle crashes were reported, resulting in over two million injuries. Injuries may occur from frontal or rear impact, from lateral and rotational impact, and due to restraint devices. Each of these impacts is associated with characteristic patterns of injury. Frontal impact -down and under: fracture dislocations of the ankle, tibia, knee; fractures of the femur and acetabulum. Frontal impact -up and over: rib fractures, sternal fracture, blunt cardiac injury (contusion, valve disruption, rupture), pulmonary trauma, cervical spine fracture, facial fractures, head injury, abdominal trauma. Lateral impact: injury of clavicle, ribs, lung, pelvis, and spleen. Other injuries may occur: femur fracture, aortic tear. Rear impact: whiplash injuries. Sideswipe/rotational: combination of injury patterns as in frontal and lateral impacts. Rollover: complicated spectrum of injuries depending on forces, restraints, roof deformation, and ejection. Ejection: may result in severe crush or total amputations. Increased risk of death. Seatbelt and air bag: restraint devices protect against head, face, chest, abdominal, and extremity trauma. The lap belt when worn above the iliac crest can result in hyperflexion of the torso over the seatbelt with anterior compression fracture of the lumbar spine (Chance fracture). A shoulder restraint may cause trauma to the clavicle. Deployment of the airbag can cause corneal, facial, and neck trauma.
To prevent injuries due to seatbelts, booster seats are recommended for small children. Rollover crashes with ejection of the passenger are considered to have the greatest injury potential, as just about any type of injury can result, due to the multitude of forces involved in this injury pattern.
Most people who die in motor vehicle crashes are the vehicle occupants; less than onequarter of fatalities caused by motor vehicle crashes involve pedestrians, bicyclists, and motorcycle riders. In 2008, a total of 37,423 people, or just over 100 per day, died in motor vehicle collisions. Motor vehicle crashes were the leading cause of death for every age from 5
Prehospital care
In order for trauma victims to have the highest chance for a successful outcome, it is essential that they receive optimal care as soon as possible after the injury. In the United States, most trauma victims will first encounter the healthcare system via the EMS system, which is a network of services encompassing rescue operations, prehospital emergency care by specially trained personnel (emergency medical responder, emergency medical technician, advanced emergency medical technician, and paramedic). Each provider has different training requirements and scope of practice. This system is based on the premise of bringing EMS providers to the patients. These trained providers are responsible for the initial assessment and management of the trauma patient in the field. The emphasis is to bring the patient as fast as possible to the hospital after basic rescue techniques such as airway management and intravenous (IV) access are performed at the scene. The emphasis is clearly on rapid transport to the hospital for definitive treatment, since trauma patients who are exsanguinating need to have bleeding addressed as soon as possible to increase their chance of survival. Definitive control of most bleeding cannot be controlled in the field; therefore, transport to the hospital, where a trauma surgeon is available, must proceed as quickly as possible.
In 1966, the paper Accidental Death and Disability: the Neglected Disease of Modern Society was published. It was argued that there were no standards in prehospital care. As a response to this, the Department of Transportation published the Emergency Medical Technician -Ambulance (EMT-A) curriculum in 1969, followed by the EMS Systems Act of 1973. The two groups of patients who stood to benefit from this system were the cardiac patient and the trauma patient. It became apparent in the 1980s that definitive care between these two groups of patients is fundamentally different. Since the trauma patient who is exsanguinating needs operative intervention as soon as possible, any delay in reaching a trauma center is detrimental to survival. Therefore, prolonged attempts at stabilization of the trauma patient in the field should be avoided. EMS personnel should limit the field time with such a patient to 10 minutes or less. The patient should be brought to the closest hospital capable of providing care for the patient's injuries. This may involve bypassing a closer hospital in favor of a trauma center which is further away, but will allow
